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(54) INFORMATION PROCESSOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To shorten the schedule time to parallelly execute an 
instruction for successive execution. 

SOLUTION: An instruction interpretation circuit 204 in a processor 200 generates a 
group of interpretation instructions to branch blocks of a program and stores it in 
interpretation instruction memory 201 when a scalar processor 100 carries out the 
program. Each interpretation instruction includes the numbers of physical resources (a 
computing element, a register, etc.) of a transfer source and a transfer destination 
which ar d cided by an instruction scheduler 1 04 to each of plural instructions that 
ar decided as parallelly executable by the scheduler 1 04. When the branch block is 

x cuted again later, an interpretation instruction string in the memory 201 is 
successively carried out. A transfer circuit 203 supplies data to an input of a 
computing element that is selected for an instruction when the computing element of 
th transfer source generates the data that is used for an operation which is requested 
by each interpretation instruction. 
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(54) i&mmzmi mmsmmm 



(57) [gift] 

g¥©§jjiKi*H^£/&u ijiijwm^* >j 2 o i tester 

4. SSIR^tt. lfi><$* drya-7 1 0 4#ft?iJ{C3l 
X dry a. --7 1 0 4^9lSL/cl^JM5ciBJ:f>'lK^7c©^} 

aai® (»*8. uy**&£> ©#-s§£^i?. 

ay fWktC&mf 3<l5i#Kli, SHR.**'J20 1 

aHKft^Kjfrr ^n^m-tz,^- * wrasse© 
©fcstxc aati tcmm&v xt> tews* s . 




1 

tm*m i ] mn<om 1 mowmmtimuDm 1 sou 
yx*%^t?«&©ss i mommmmt. 
m^t^y'o &<£-££titcm®«Dm i 

tietKom i ao*^cD9Eff fc<Sffl-r zmmom i a© 

tbtitc®m : sm&&mLx*tifb<Dm i «©ffr<££ 
M'J«:*tf -r & £ 5 ccJJSWR 3 ttfcif 8fc©# i a©ift io 

tcntfsn-scrijc. tt^jcc^shfca»©siifli 

©fSH*©& * tc>rt u r ±f b^x ^ ^-vtciosw 
6ftfc$&©^S«^£f$SiJ«Wj:4>& < t t>—o 

mm<Dm 2 a©MStf§i 2 «© U J? X £ £^tf 

mmcorn 2 SC^SMi . 

A(c^*n/dtKt©mia©^cc^r. mmwiom 20 
1 ao^tc^Lrjbia^* u tciatg«**ifc4>&< <t 
& — o<om 2 «©#^*nfT r z&^mf mss t 

±ia#^ntf -e©f& 2 aot^cafjer &±ia 

ia-o©s 2 a <d$>&& zwamteizmBivmmftMK. 

wiD-r s ss*©f?r 2 a©^s«?Ki£<seffl o -c ^ com 2 a 

[IS^2 ] _tfBltgt©l|l2a©?S!*MiW:. _tfB«g!© 
*18©»JW±i*JMK:»W'&*i. ±IBlS*5!©^2a© 30 
u^x £ (i, _tiaiSt5[©lfS il©u^$i ttBiKciaw 
6nri^iS*M 1 IEtS©tS*5!iffiSS. 

[fS3j?Ji3 ] ±§a«&©is 1 a©ssmi§#±ia«&©f& 
2 «cd?*©s tL-c&mzn. tmmkom \m<oi<v> 
x $ ifiijMmn ©m 2a©uv ; x*<bbr^ffl3n^,it 

sjas 1 IEt8©ttfg®a«S. 

cs»*B4 ] ±fBa«t©m2a©sstii«. ±ga«t&© 
m 1 a©?a»s<t(3] Dsstg*^*. ±ia»tfc©3fi2a 
© u t;x * (omt. ±.uwko>^ 1 a© ©i& <t 
^ l 1 1 1 BSE©«?B©a^s. 40 

[ m*m 5 ] ±i m%«Dm 2 a© ?s§»g§» . ±1 b«i&© 
ifna©?sj§«£^&£gi©?i!SLg£^. Jhsaagst© 
S2«©uy^^©Si[j, ±iajs^!©^ia©uy i x$ 
©i&<t«jifcsfit3fcii 1 umomm&mmm. 

mtms ] «i4©®SLSiffi^©u-^x^^#t?iti!! 
©iaagjs<t. 

^e-n-en— ffl©3£5»jK:^TPitg^:ats:©m 1 a©^tc 
^it.-rsifi^©m2 mvftQZim-rzs* v t . 

nftTZft&mm&t&mL. 50 
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±iaa»©^ 2 a©^^«. tx?tio>m 2 a©^« 
wic-r-sis^©^ 1 moxfrGftm*? &sm«3gt?r& 

±ie#^»fisi3Si*> s^2a©#^cc>FtEc.r^«S[© 

ma©i*M*©&*«cttLT*!l9^re>*i/£, ±IBSI2 

m<D$>G*> hw&m&r^m.comwmmzfem o r«© 
as 2 a©^£Htf -r sit witt. 
[mmii] «&©?«*§£. 

O'U-^^^t. tfH*SWT©A*Jife*Ui'X#F'3 

t tt o fc*^*r JRXSWS^S AT S 
i»JW^1^34lfcJbffi*^©*M*B*ftlA7 KUXt 

gftcifa-x^'J {ctSWSti-rti^^iiftiBiT K ux© 

t;u^3!^fi>, #^j^T©A*t«c-5 u^xa?p*g 
f=-5»©JSSr4S6«c^3ltT©A^tft-5 Ui^x^rt 

JKfKiftStt t 1 - ^ ©i«©s* e. u v> x * s /c(*?n@i§ 

SSH'NtS: A 3 n/c±IB^^© ^^IgtSiW T K u x t ^ 
^JltTfc^H* t'- * ©fE5£li85W#R£SEttrr ^ ^ * V 

@E{C±IB yt'J tctSSS S ti-Cl > -5 ^II^WJT K UX © 
x$©ra©f r -*KjHgK*^«?#*r±^^*»f 

mmmQ ] «^©?ss«<t, 

±l31*t5:©?llffS*5 «fe VmWKD U i^X 9lB(D-f- 
* pj#6i -T -S tb^« t Atli&i ©m©tWR©3SL^fii«Cc 
»f^^©^^?r^3ttifc*©1S^!© 

f^^fTtciiattf - * *^jssr *isws* An«*^st 

mm%<D$t$i*. Jbi2«a©*^fip«0»©rt. *© 

tt u s^x ^ © Ata^iEg©^ ^aatciat* e> *i/c — ?©# 

[^W©S¥*ffl^^] 
[000 1 ] 
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[0 002 ] 

>V>« "*-^-><27^- • ^p-fe^lf BMBPtB 
fi£-fe>£, 1 9 94?. »104I^6f 1 18I*J«t 
y»125M*6*144I(ttT, S3KliPf*)*c 10 

[0 003] UtKl ©1 2 5^-^tiHCCK»3n-Cl^ 

Bret* M^MlT5ijfta:****5(rr*«H*JCtfv sfe 20 

[0 00 4] H*^*-y|6fT«:|giT*ffid:L/ 
r k XiKlOl 0 9MfrciBf83tirc>5Toma s u 1 
or;U=fyXA*sjED6*T. , rir»4. To ma s u 1 oT)l 

%<D^M&£ Ittt, Hennesyand Patt 
erson, "Computer Architect 
ureA Quant i tative Approach 

(second edition)", Morgan 40 
Kaufmann Publishers, Inc. 1 
9 9 5, PP. 147 (KIT, 2 <L ) &Ci£i£2 

6Cft4*©§lfT*HteT*C!>r-ti&< , -etDU^^^CDfii 

[0 00 5] C<D<fc0Ct. ^<DH?TCC^oT^n6 50 
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»«r**»^*fT«rHJ&r 4 c t Lr 

IB^IB«3ti*<tC^*«eclB*nI«ttfe*S- C<D<fc 
0a«S8*lli8T4te«)O— Hilt, VLIW(Ve 
ryLong Instruction Word) 
<*f&2. »2 7 8M-S2 8 9S) #*«*3ftr<,» 
VL I Wt?tt3>^<-/^(C<fco"C^JH1fnItB&lfi 

4M§^to*fcaMc£r©:7ci ^A^nv^^l/fi 
[0006] 

C*M3WIK*UJ:^ fr*SHB] ±Sfi©«fc^«c. VLI 

V r * -fe x & £^m7#motb#m{V&&&* h tc 

«: is t > & * * ^ * - > #ifijm t -r *»aawifefesc 
[0007] a/c. ';tf^-^>3>^7 L -->3>rii. 

CO 00 9] *#B5ttBWtt. ^OX^r 

ttfRS^i^S^ffi«T £ C <b CC 6. 

[ooio] **w©fsco j: o *»waawtt. *4*# 



5 

[0 0 1 1 ] 

1 * £St*Sa©Jfl 1 S<D=f23 

m i «©ft*oiHf * sua* a ft^?x * * - ^ <b *sr 

1 a<Dft<£CD# * CC*f 0T±IBft^X ^t?jL-^«:j:«3 

2 a<D ui^x 2 a 

fOT@»±#»W?>*V ±iSft^»T[*l3g&*. ^©12 

it^os 2 a©ft**S6frS"4. 

[00 12] COfSS, ±IB^d^Art(D3Bri«<D^ 

fc<. ^2a<D^mJ: i 3iSjStC|ltf-C#a o 
[0013] S 6fC«. _hiB^ y*s J: tfft^UfflelB 
comtZUv ±fBft^*^*-^<C>-€-ftJ:t>& 
iSfeSCiCCJ:^, S2acD^?U6Dll?i : ilJK^ii^a 

«5ffi«aa«. ±8aaKo»i«©%aiSiB4tt8i«:i8:C't 

[0014] *«98OJ:0fl*WaJBartt. 

tff&<h L"C»lt^W 6tifcJB2 ac!>**©ea!H»*3 
8C. »»2a©**©Stf7*»fe*fe^*^8pfe^t> 
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[00 15] 

select t^-r&e &*>\ iaTtcfcc^rEJ. ihii;#m# 
10 otBJt^ftiKittwr*, 

[0016] <2HB©fSte<DiBS8> 
< 1 ) SIM 

fwshfc^o A^^^©ife?«ff pjtfett^am 

0 0B. SiBttl OCClgttSti/cifMH 1 * v*s* 1 0 1 
<t, * v 102, ifr^r^-? 103, ft 

XZVy -OH 0 7&WT*. 2 0 0H *-A-X*7 
^-^P-fesrlf 1 0 OtCcfcO^f^n^^'py^A^n 

©^n-b^"9-r'*>&. ^aH2yif2 0 0« t x-^'-x 
^-T/u-fe 0 0J: oac^>'->^p * ^"CSj 
flETSJ^CcajsESfiri**. xw^^^-yut 
0 occfc(r*r±iB^ny5A*s«filK:j|ff S*ifc 

<h^CC 4 ft^^^rSP* — -7 1 0 4(Cj:^X^ri/ A -;KD 
30 ISSilt, ^J^fT3*l&ft^<DTFUX3 0 K 

^a«HB©#-^. Jtttffwcra. ^(Dft^o^frlSSIf*-- 

d?*Kai-r*«Bai5feeja«a©##3 0 2*j:cf-eoft 

§3 0 3WJ&?h5. C©^CH2 7-S"2 0 0t?lt ft 

L/tv ^ti^cDft^t^fi^a^g^-r^ft^ («T 

J»J«:HIRft^-t^ 2 0 1 KfBtrr&. 
40 [00 1 7 ] ^nH2y*2 00«C«. CCCClBtSStite 

mm^^mn r 4fc«&®w»©iSi»S2 0 5 <t , c n 
6oaws#«Bt s * * 4 c »tt c n 6 ©anwsa* 

yx^20 6i, Ctx^CD— BJU2y^*2 0 6 <t U^X 

?neL/^^io207^gtt6nri^ e cne>(D 

?HmS2 0 5<omt. ^-A-x^-yat^lO 
2O60SiL/^X^77>f^ 1 0 7tC^*tifc. ft^- 
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[0018] HSWM*-** 'J 2 0 1 «Ciet»3 ti/cH9?A 
^2 0 2CCj:0^5L6tiaA^WR««3&s|g3ErS»a 

#7-^o-b9tl 0 0rtOg8S[(DiSg® 1 0 5<fcDfc 
[0019] j&3Sh18S2 0 3tt, ffc^x^,*-^ 1 0 

iH@B82 0 3&, ^^^^-7l04<!:1^0, » 
tfc«<tfc* 0 cofca&K:. (eil|p|K2 0 3*ffl^fc*^ 

[0 0 2 0 ] CO<fc5CC t ^a-fey-9-2 0 0tt. X-;n 
-X*7v-:/P-fe7lt 1 0 0F*3ffr^X^r>^-7 1 0 4 

«C*J, lo^a-b^f 1 0 0, 2 0 0Mfl 30 

[002 1] ( 2 ) *M*DS»T»a 
Xw\*~x*7^ — :^n-te*1fl 0 OrtflDA^:?* 7^0 
BS1 0 2«, -fr^f^-^l 0 3^iUffiL/c**<DT K 
UX^T Fl/X300i l/THiRffM»Etfi««2 1 

l«cfc«J|s&-r-S. H2*#M-r*«c % 7*at-;t2 0 0 

ccr)^ic>^•r^s^iR^^s^iR^^^: , ; 2 0 40 

l«CiBffi3*irL^^«rtjS5feT* (Xf^*2 2 1) . 

feu kuxcc— ar-s^^-rv^HRA 

V^enO 1 Ct&££ (^7^^222) , f(D7>f 
>«cS2«d *ifc«SRA^*K*U-r (^r 7 72 2 
3) . BR^fn-^OZB. Wtfrtti 3 tifeSMRA 

tt$R£3fci£[Hl&S2 0 3rtaW>ttK«f«^a»r4 (X^ 
7 7*224). $6£lEl£g2 0 3 ttllfTKi&Stt 
tt^fcA^6Ma6c«»S2 0 5, —BSu^X* 2 0 
6, l/^^102 0 7^f-fi0t^o f-^^ 50 
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$WBofci«B2 0 5ttamfeX£Hcm&BRg2 0 

5). ^f^222 rBR*4*Ktt««2 1 1 F*KC<ft 
<£T h'UX3 0 0 <bl5j— <3MM*H*S7 KU^^MSn 
tt^o/ca'&CCtt, 7'P-fe 7 If 2 0 0 WfPttli-r, X- 

n£ 0 3"fcC*>^. ^^n-^1 0 3^r^^^^- 
KSft (2 2 6) , ^X^r^-5 1 0 4T'^CDH 

fTiaff^ass n/c < 2 2 7 ) sl igns§ 1 o 5 tcr^ 

**«*ff (2 2 8) B 

[0 02 2 ] (3) ^-^^*7-yD-b7tl 0 0 

2(ct7* 7 fjn, ft^f^-yi 03ccinoiA$n 

^f^-yi 0 3 tti*iMHB#7jrr AW*^** 

10 2, d^f3-^10 3tt, t>r*ifeffl»©«r^ 
( — A3 tfi} ft X - ^* - X ij v - 7* a -fe ? if co fig* £ L T 4 

0 3». t**>t9>su^^^ »j*-5>yjss*«i»r, 
tf swc ft £ ^«&!Bfli u x a s-sftcgeasT h mffe* 

[0 02 3 ] 1 0 4(^f3"^ 1 

o 3)^6i*6ti'r*fcls»«>'ft^ccoc»r. ffr^Wffl 
h fe-o<oa»«£ Lr»*>*is. OLWowaut 1 o 5 

^1 0 5cc^tora^cDA*r : --^^^^^aE-rs 

[0024] #^<DHtf IB)¥«^II?T tC^BttA*'? 
-^^ffiio 6 JBCCUff r ^> C 4 jWKIW i tt 5 . 
C(D»Jffli«:5ifWi«Toma s u 1 o7;M»;XA^i 
ltSCi*«r*5. ^x^-v^^-^ 1 0 4Cc(iHtf 

WfKse^aA^^^^rwote^Bajicsi o 

^fiift-Cfli©fit^ L/c U^X ^ 
7r^Jl/ 1 0 7 ^e^^X^r^^-5 1 0 4^E^^>h 
6. ^X^rSx^,^^ 1 0 4&, ffSLr^S**©* 
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[0 02 5] «±lii?BUcA^X^*-7 1 0 A<on 
^(cm^Ltc^<o^r F uxr**^tf*^r F u 

[0 026 ] JSTFrtt, X-^-Xijzt-Vu^vV-l 

o o ©[5iK©mB* $ ercswj-r *o * ? f@» 

10 2(1 7 * ?f lfc«*©7 F U ^ 3 0 0 20 

tC7*D-fc: 9*2 0 OT^trT^ttfH^DT F 

7x v*mWk\ 0 2 cfc^mOffiTi. 7*P-fe7t2 0 0 

0^*©^(C»br«M4SI?f'r-&©«:llliBT-SC £ 

3 0 04ffM*7x**|n|lBl 0 2<fc9flX9tt|-rc£#sr 

7104, a«Sl 0 Sil^/c^&SKT^f— ^«c<t 30 
92l>»9MPe><W*y KU*3 0 0£fR9ffiTC<t&*J 
mv$>Z> 0 tit&yiiv ^(USS 1 0 2 «^&5»J©^* * 
1 0 1^6<Dt&^<7>3»#*i9 l 3 3tc<* : ffr4fc«!> 

[0 02 7] *||i6(DB!B-e«H4tC7SL/c^*-^5r 40 

0. BSM©#^«**-r*^3- K (OPCD) 

>V F\ a)WS*a& s «»3ti*U^*»^'C***-y 

7F^*7^^F (RT), WIWJA^ftft^tt 

(RA. RB) *J:C«ttaS«lfiB«*7 50 
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F (EO) *e>ate6S*i* D D7*— Ria-F\ 
F, % — h US?;*£:7 -f — JU F\ t^7>KU^ 
a^U-X^>h7^^h* (D) «P- h\ Xh7 
& e ^-t'JfHtit^7>KU^X^ (RA)(Di<bf 

-^-f (opcd) y 4->vYfrh$fitm : f'vmmz 

[0 0 2 8 ] H3«C*5l»T, X-^'-X^7-7*D-fe7 
tl00rtOi^f3-yi0 3B, *M*7 * ? ^HIK 

— 1 1 3tt*ft-en:*^:3- K (opcd) . 
hk^J (RT) #^tl 17. t^7>FU^^ 
(RA) 1 18t, ifl(Ct^7>FU^^ <R 
B) ©f^J/dif^^b-xyvF (D) ©fil£<£ 
W?i>. ^a-K^n- FBJ81 1 51*. 7^11 

(rb) *«m-rs*»5*»©«efi^i i4<t^ 

(FU) 1 1 6il:Mt^ ^>:7 hHlffil 2 2 
ff-^1 U^High U^JKDiS. ^7 ^-JUF© 

1 6 - 2 0 bf 9 h£rT{42 7 - 3 1 FCC 5^7 FU 
_h{4l 6-20 try Ftt 1 *«g>itu. ffilSBf*-* (E 
X) 1 1 9iUrttJ*T* 0 «5£fS-^l 1 43&«L ow© 
ffr^:7 — ;l/ F<D 16-31 b'^ RDfw * 
^U-^y^Fttfli^CDSSJESB^-* (EX) 1 1 

[002 9 ] 1 0 411 Wtihfr*^ 

F120, S^ttL^T**- F 1 2 1 *?<fcC*fir 
4*Hfr>< *v 7 r 0 -^^Htf 7773 £ffll>T5fcCt2i 

X37#- F 1 2 0 t^ffilX^r^- F 1 2 1 

-So F 1 2 

tfM^Uff ■? 7 7 0 ^6^Htf/^*7 7 7 3 S"CCC»-3 

F l 2 i »y * or* u^**##«cci e 

y7r 3tt5teAftjfetHO (F I FO) **-*fllfiRLr 
16. h U^^^S-^ 117. ^^-7> KUS? 
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118, t£§g:r-£ 1 1 9<D&m^£. 
*^^BB81 0 2tpt>0)ftG7 FUX 1 2 5 ^ffiftrT 

-So &&mvm$&\ 2 3tt ±iacDF i Fo+^-tcts 
[0 030] *^^i?A-»;>y©BMffl«^:©iio. 

0 3a>6-K6ttrSfc§U^X£«^<D 
tt$8««#iA#X3T#- K 1 2 0iS*ffilX37# 
— F 1 2 1 <L{cA^3fl£ 0 *cr>|fflCC^«iiM^T'* 

H i grhfl!><t*«B!S?A^AS|lffSnS/c«). *<DRfl-ft 

r^-Foaw^o t^-cttffl-rsa'-y 

^» , l>T*i^<DU^X£ ©tKSRA^f £ © £ f3r>j& 
S*** 0 , ^©^M^ffi^f* * - 0 3 rt> 6 if-r 

777 1-3) -^jltf . ^^Htf J* 7770-3 

«cS#jA*^nr?K- F 1 2 0 iK^HlL^ar^ F 
1 2 10ffl*fi^tU^^7 7 -OH 0 7^6CDS8» 
HTlf 1 2 4 3WR2SHB1 2 5^iril$ti5o 

[003 1 ] ift^i^HiK 1 2 3 tttSM^SStf^ ^r0 
-3(D*r3l?f^<i:^o/c^^DttiL, 
FU^X£©#-^£U>?x£:7 y YjI/K*ULIhIIB1 2 30 

i/X^7 7 ^a&ffiUaKl 2 6"C«^-^7> FU^ 
X^©rt8%l/^X5»77 -OH 0 7 (B 1 ) ^^8* 
ttiU *-^> F^-^iLT^atTlslSSl 2 7^ii 

[0 032] ♦^jeif mss 1 2 7 JiWHtSS^rSWSOS 

n5?SH§ 1 0 5CC^r-y ? h I/^X^, ^-^7> 

F 1 2 OO^Vr^VXBbfPA Ittt. ^f^-^ 1 40 
0 3 fr*>mt&tcft&mf>* f 7 7 0 CCSJS Lfc^^D* 
^7>Fb^jr (RA, RBSS) 
XnT*- F 1 2 <S) tCSfen. 

l^x£©#^>£ffi£W>^ if^> F3n&o £/c, 
H?fpJ»iaofcft^CD*^^>PU^dr (RA. R 
BS^) (D»^«U'y^*7T^;l/B!*ffl01l»l 2 6 
3^6S*ii*X3T?K- F 1 2 (XDU-fe* h (R)SB 1 
«:^6n v §£3u^x2©^>£iii#0K:&&o 
ULW7#-K1 2 l«Ut?x»Ig8f*-r4*^« 
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X£#^<DiI*n£-te ^ HS^F- ( S ) fcSW. Jg£r*£r^ 

6lHfnIfiB<!:ttofci&^©^T FUX^^T^T F 
UX301<blt, i^Mi^-^^FU^^f 
#t 3WIEaMfe«ffl»aB»# 3 0 2 <b It, > F U 

S>X <hffi$I:r- £ ^S^^5iat®#^ 3 0 3 <h 

Lr**ngiii8S2 0 4-%Bi6ti4. fiLbMM***^ 

[0033] (4) 9*9-2 00 

(4a) y'vif^tsffl 

5©7'd ^ 5 a©*MW> 6«J5£S *lT*5 0 . 1 

f d^5 0 1 tt»3tt/JMR^«*6#b^X^«C«tt 

felfrrS. a i^5 0 2»6tU^$Ofi«C4*tn 
»U Stf6#l/^$OfiiT5. fm«^5 0 3tt 
#«I>J«^U^X* 1 #<L 2#tC«tt3*lfc»fi<C«* 

0 4 ttf3»/h»* u i^x £ l 0 0 

x#6# (cr 6 ) ccfaw-ra, sf*©b c*m*5 o 5 

tt#«*M*"C* 0 . f c m p 5 0 4 ©*g*. iWtt'h 

^SC^i*, -7-<;u_L 1 OCc^KT^c 
[0 03 4] C<Dft^JCO#JH, ESfT&U>>X£<bfft 

HB^e-b^-Scfc^tC, ^^7gS*6 0 1. 6 0 2, 6 

o 3r'^u^x^t^i?^r*Mlff3n/c^ fc/c% 
an. ft^^4r^A-7 1 o 4 #mTHj©d^M&#8 

<b, |ltflHffittH7CC7nLfcy7 7CC»lS"rSC<hCca 
[003 5] ifeco^^^-r^ >y«:J:0, jRmSA 
0, H7 0±*toJ:cn^fiCttH5 0^JiJ«c*tr*A 
***Stt3ti/cU^^»^ (Ui^X^^S) CCD 
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[0 03 6] (4b)»^D^O^ 

it^/cVD * 0 (CHS (CtSU/c— »Dft 

ft S:/n -^6 7 2 tC^S 

oOv^D^iLt^/ci^iC. ^a-^6 7 0^ 
*<DHffec» L r fflffll tftftK . ^-^7 6 2 #»7 

[0037] A*S#«5tCCBft9aLteSlff*^T F 
3 0 1, CS£ft«fll«H»#3 0 2, f^cft&SfflS 
§303^*3, tttfjteai 1 CCjnLfcffli«M*3« 

m, -ra*>^wwfbft^7 o i , bbr*m**#7 02, 

117^7 0 3-Cfe^ £/c, »^*4Mi— fiOfiflHfb 20 
6*7 0 1i»7^7 0 3i, ^n6it&£4a/c 1 o 

*fctitta«©fflR*«*t*7 0 2vim&*j&?<, a 

KOfc, S19ttM*£JS[aB82 0 4 fct 1 «^*tfffCCiJ66*i 
[0038] HKft^^EllllS 2 04 tt«Ki£3fc!&ffi«8B 

»-si3 0 2*«iMu ^©iHSjt^iSft^ffi^^ 

IT05O^5 0 1 CO— oi^^iSft^T* 

*>7*U/ct§^ ^5 0 l*6ft^5 0 5j!r*s-o 
^*0JsS-r4 o Sfc, {5K^iKft^5 0 5 
©*##J5fc£*-r*<£5 0 l«C»ttL&<Tfe. #&fft 
^5 0 5©^CCHfT 3ft4^3^£8f L^#tt:/a v 5> 40 

[0039] (4c) ashm* 

B»?ifM*#f*7 0 2<DfeJ^^ 0 1 1 CCtjVT^ 
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PvfetM 0 0*&tH*S*i4IEaSit«ia*«#*3 0 
2*. 163*7 ^-;UF7 0 4«cRaKE»aWB»93 

0 3 «rtt»rntf J:c>. HIWM****? 0 2 ©ft^&fitt 

^*»7 0 2«iW^ o ^fl0fc«*B<D2#B 
\tmmt&&7 0 1 **J:tf»Tft^7 0 3<D£j&X*$> 

1 2(CiS0fcX3T?K- K751 tKttWOCSMGtcfc© 
J&*ftM.6*i-Cl*S. ^37#- K«*— '<—.X27 5 — 
P-fe ?1fl00 {crtitt3ti'Cl»*iB^OU^^i'«CO(,> 

*d*oi"j7sn5. ccDS^coseati^-^^-^*^ 

[0040] *36ttO««rtta9?***3Hrr S^o 

^iWx-^-x#7-:/P^ ^ 1 0 0 ttiitSl 
r^ftu i/^^iirti- n$u^** 2 o 6*fljt> 

HBWM*£fiEllB2 0 4ttX37#- F7 5 1 CD 

u^x*-c*s. «JRMbf&<fr7 o l <D$mfty a -;u K 

0 , KjStcB U^**IO207 <D*Jffl««# 
■^■C*4. Ui/X^IO2 0 7liX-^-X*7-7*D 
■fey -9-1 0 OdU^^^r^iH 0 7i— B^UiPX^ 

2 0 6^CDf r -^Sii^^W-r6 o WJBfttM* 
7 0 1 tf>*M*BS>&T F l/^KBMT'a ^<D5feHft^ 

[0 04 1 ] ^7ft^7 0 3feEiatC^=JT^ K7 5 
1 «:#BSL"C4:flESnS. »7ft^7 0 3 tt^tt^D ^ 
^*i»7bfclS<Dte**— n Ui/X^2 0 6*6UW 
^77-/iH 0 7(C»tt-i-S/c«)tC??aEr4. *S7i&^ 
7 0 3^fiSft7 ^ -^FiiU^X^ I 02 0 7<D%m 

7Lfc^tX3T^- K 7 5 1 ecS*ii*HS*sg|o 

'J 2 0 lrt(D#£iA^[5lffi2 1 4 ^15213 *l -5. £Lb*« 

[0 04 2 ] (4d) ft^HRS8S2 0 4 

K75 1 a, 7 5 1b i»J»Mt*^< 77 7 130, a 
R6ft*(t;< 7 7 7 1 3 1. IS7^<7 7r 1 3 2^ 
frbffif&Ztih,, X37#- K751ai751 btt 



(9) 

15 

?rft,?tim 1 2 ICtjkLtcX^T F<DR e a dSPiW 
r i t eSSKfEtEStitetifflifiS^rS^^y^-Kt? 
£>D> Zti?tiCtitz><DR e a dSP£Wr i t eSBCCGE 

hff-^l 3 4 iSJ^^tHS^ft^- 13 3a 

'J-fe v Hf-Sf-1 3 4*SWfcX=JT#- F7 5 1 
a, 75 1b» t *ti-en©KtSrtS**T 0 * 'j7f 

£o 10 
[004 3] »iRA^#{*Q£l£t**<&* ^ ^ * - =y 1 

o 4^e>ntfi&^T Ki/^3o i . ^m^t^wsm^ 

3 0 2. |Sj£7c!»ffiSiKS-^3 0 3^a6tl4»CCj|tt 
$n-6 0 o^O, HI 2*fflC>TWW0/dH&O<t;te 
13, V-*tt, xar#-F7 5 1b«c 

3!Jfc*s£J5E3*i, *tt6tt»R**>**:7r 1 3 1 CC» 

awa. !njmfcft^i»Tf&*tti;-b^ 3 4tc 

RHWUr^flEStii. y-fe* f-fl^fl 34«0^ffi[Hl3S 
136ail3 6btcA*^^, ^n^CD^nT^K- 

TjJ<-F7 5 1 a CD 0 t^abtUSS 1 3 6a©Ul^ti. J&T 
*^<D«a&5fc*jaeu »7*^-^^t 1 3 2^tSS*J 
3*1*. X37#- F7 5 1 bCDO^ttilHlgSl 3 6b 

*#W3EiIIKl 3 7CC*jC»"C^nr#-F7 30 
5 1 a©fflA*S*£^SE3ft4. *fM3CEH» 1 3 7<D 
Mftftmt. OftWHIBl 3 6 b^6ffl*3*ifc«*i& 

u^^s^ajsn-r-sci-c^-s. ^wttei&i 3 
7 3&>em*s*isu^x^##«»j»ill:. r&to^u^ 

X^7r^JH07 B$ U^* 5? 2 0 6 ^ffc^ 

T5£*©t^r*5. :/nizvtf2 0 0<DWJWffci8^ 
BUS/** I 0 2 0 7£rilOT l/^X^7 7^H 0 7 

ort^teassnsor, (esTc**^** 1020 

7. IE£5fc#— B$U^*£2 0 6 <ttt£. COtBJWffcA AO 

Kft^ataiiB 1 3 8 «tnwft*^. hr*m**(*. 

T^^rCCDJIirfe-^U, BRft^^y 2 0 1 ^fctt# 

[0 04 4] (4 e) SHRf&^-rf * 'J 2 0 1 
H9*#HgT4CC. SHIMMY * 'J 2 0 Hi, 

na 2 i 4 nr;^etetH«2 i it. vt&mu® 

B2 1 3 &*>\ HCCWHRffM*^-^ 

0 2©rtaMrat#*r7irr. HJWMMatt«*2 l l 

MOS Y^sis^ZfrhUhWSLOljt^V^frZ 3 50 
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3b<ttf2 3 4t t «HCi- -SftflailHlgS (A) 2 3 5i, 
fimmn (R) 2 3 6*jJ:a : -€-©fB<DigBi*^«fiS3 
n4^*U7U^rftS. BR*-&IBtl««2 1 IB J: 

it<Dtcisblcm^UTl>%:lK JfflRife^iatt*« 2 1 1 

»y*'Jt^ (Ml) 2 3 3 &M7t£teh%m : M 
iBS^fettttTSfca&oaKo^'t'J'fe/u (M) 234 

^rO^^t »J-fe;U2 3 3, 2 3 4^*1^:^ 

ILL, 7}c^^^ife^>^»;-te;uffif*7^>, asc&r^i 

[0 045] S^iA^HlS 2 1 4 tt. ^HKSIBS2 0 

bw?<mm*'; 2 o i {ciattsnrc^ac^dtcB, c 

<WBW?*^*BWI?#*iaft«i«2 1 lfctgflrr*. -£<D 
KS* ^©HIRi&^3&s, hi nc^L/fc1OT»3ffc^7 0 1 

21 irtcDt»-rti3^— ocD^^vccfetesti*. ceo** 

nte*^raj©fafft{4acciattsti*. -r&*>%. *cd 
sis?i&^7 o i *<Dffli»cDK3Sjfe(DS^tc*fis-ra*¥ 

& 0 C<Dtc&?fC. S^jA^[HlK2 X^^Uf^ 
-¥2 7 0^8aS?ft^4J©*iE3l*«:^=iT FL, 
*MMBtt««2 1 l©x*filffiK»Hlt4. 
«"H«S2 7 1^. »U3hfc<aatC*©«Eii3fe<!:*t«:a 
TiKiMTCX-^^S^iAOo ^^IRIhIK2 0 4*>6« 
^^.6ti-5lS»OBI9?*^B, WIR^ia , K««2 1 

i rt©a/c^^iat8snrc>«ci»*^AccjiH^*#ii 

2©»JfaiT'r!ftons. »K^«cJ:or«BIDeiiljt 

aatt«4S2 i i«:«tt-r*i*tctt. i^7nt&$s^«» 
©^-otc»wrsiiR^ietf.M«2 i lcciatsra^ 

-eo^m. **l6<D«RA*r«. H134 

laiftsfi*. 

[0046] ^»R|p|BK 2 0 4 A^^A fetifc^ 
l7J^t^7 0 2CD<b^CC«. SWf3-K?n, 

»i?^7 o 2 Ai orHK**ia«a«2 1 1 MSSrt 
^teTifr* 7 03t*5i*«c», *©A^jae-r 

&««C!)«a7C*HR**lBtt««2 1 
^YXD^^'J^l/ (Ml) 2 3 3tCtt£-C 1 
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SUREST 0 4frP>**7Lfi>titctir&&C 

^r^Jc^CC, b? Ffi^2 4 2KJ:9»*i&#SlffliB 
?§2 1 2K:£/L6*i6<, fcU C©ffl»«M*#b ^ h 0 
4^fci*tCitC©t ? rff-^2 4 2#L o 

[0 04 7] &^*'J-te;l/ (Ml) 2 3 3tJ, ftg<D— 

M ( o£*M-*y-teJMMl ) 2 3 3©rtSA^-C— 
aufcifl^tt. E^«2 3 0(Dafil3&SLowittO v 
MfflHISS (A) 2 3 5#R#a0 5-f >«!R<i-Sf2 1 6 

£h l s h«m\$_ktfz> 0 m^mo? -omvimm 1 
6^h i g h{c&i«fcija-r4 7^><3o^*y-feju». 

y^&U-fe^U (Ml) 2 3 3 fe. y *y -teJl, (M) 2 3 4 
ttl»/c«>. 1 7 ^>^f r -^^SE^taU[Hl5&2 1 3CC 

BBi-rs. o , hsr-** y 2 o i tt^Hj&r k L- 20 

X^r^^tf$R<b L/c— ®C7)CAM (Contents 
Associative Memory) £ bTjStST 

[0 04 8 ] JftfcS^ffJ&^y ■te'l' (M) 2 3 4(i k 
mi 0 (b) KTK-Tcfc^t, h7>^X^Tl<i;h7> 

^x^T2cDy-hr^M«:m^f^^S'r^o 

7>f>iMMt^2 1 5#H i g hCQ<b#, h^l/^X^ 
T 1**88** f r -5?A^2 1 KDm&CCOy- Nfflg 
»CKt8<S*iS. l^^ffiO^-Y >iHK(t^2 1 6*$H i 

7>yx$2 3 8 (H9) cc<fc-5t, y-=ey-fejKDH# 

aofiuCCH i g h l/^i/^?|*±tf6ns 8 
[0049] M*: x ) (Ml) 2 3 3tt 4 BIO 
(a) (C^rT^tC, h^>^X£T4, T5. T6« 

ttien^-ty-feJU (M) 2 34£Dh7>i/X^Tl, 

T2. T3ccsti£L, Bi^aaw*!*-^. -b^zo 

<D^>'<-*tt*ft^ft?*-*A*»2 1 7 <tf?M*T F 
UX3 0 0©SIE©-^*^fi£-r4/cai>tc??fi'r**s. c 40 

>S?X * T 8 £ T 9 ©!SBCCtt**i-en»* ^/ct 5 - 
£ £ tfr^T KUX3 00 CDgf ffi W NOR (Dl&Sffi^^ 

neater Fu^^c©-b^ccfate*hr(r»-5««£— a 

0/c»^ fi-^»2 3 0«CO^^ey42iU (Ml ) 2 3 50 
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3rtr»»«M£fc4. 

[0050 ] tgiWSK ( A ) 2 3 5«. 131 1 0 ( d ) K 

v>^**ti 4jwi#S2 3 o immmnuc? v * + 

-^■r*. 5fe«c^fcJ:^«: t ^^t'J-fe^ (Ml) 23 
3ft<Dh^>^x£T l o*^r«fflurc»S£#«, 
^n^^(DS£^±*5 0felB. f^2 3 0liLow(b^ 
£. 8*ffiLllK2 1 3^x^«S]R^aiL^ 
(Instruction request) 237 

<Dte», ^*y-fe;MMl) 2 3 3r-^ai5ti/c— 
(j. r g 1 *JgrR#fflL^>S!Rfi-s§-2 1 6£ 

h i ghwiRjE-rictccas. ccDct^ccur, giu? 

*MM2t8«tt2 1 1 *>5tt, F 3 0 0 «C— S 

Ufc^^>CD7 =: -^^7 ; -^ffi^2 1 8tC3gn& 0 

[0 05 1 ] SHJMsl&S ( R ) 2 3 6 fc*, 'J7Ur>^l 
tai240, Al/fzx-ZI 3 9 iBIHOT^-tU^Jl/ 
coy 7 U *;> i/jL4r3afe*r ^0Kr 4 BIO (c) (Cnk^- 
tt^^WT^o y7Uy^*^c»»;7Uy>**ijfBF2 

4 0^'J7 \sv^~m^2 3 2£H i gh b-<;UtCL//c 

7^3-^2 3 9#s»J 7L/v2/aTS^>fXDS*H10^ 
-OilMf-^2 1 6£H i ghiCT£e SSfBUmTBS <R) 
236cr>h^>^X^Tl liTl 2W- hBBKf*- 
^W^h^ e :XCC5-Y>f r n-^2 3 9ti#^iA^ 
^-/>i»!Rfa-f-2 1 5€:H i sr h U^JWC±tf. 'J7U 
y S/J1.SIJBSI2 4 0*fi7I/? '>^ff^2 32^Low(C 

r^cct. $Uffliia?§ (R) 2 3 eccfigftsnr^fc-r 

M^n^> 0 */c. ORy-F2 4 1tt^S*Hfl/7^> 

^mt&T F l/X<D«i5^K:*sWS b 7hl§2 4 2 «:^flE 

[0 05 2 ] CUT, ^«Ria»2 0 4 3&^»Jtf>r 
8SFU*y2 0 1 {C«*&3ti/c^{C*fLTfcC<Dt 

oi{c8*iisn-5. £e>cc, rrcc-tcoft^BW?^ 
*y 20 i ec«*j&**ifc»ec % ss^ff $n/c£#(c 

FT«.. C<Z>t6HW>6te*&-*D 

^cc»r *a*oaK*^mMBK> v 201^ 

[005 3 ] R»UL/BK2 1 3{Ctt. K^5fe<bfe0f# 
*SE»©»a»««:»eur, ffl^CDF IFO^^-2 
6 0*«SW6n. SF I FO+a — 260&£, -fe>X7 
> O TWIST 6 «ffli5WR«:*t n/cf^- 

1 1 ^e>S^Bfef r *-^Ui^2 1 8tcK^ffi^n/cT^ 
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Mt. 5 y*2 6 1 (C^r-JVl i)m&ft2t\Z>£-e. f 
<D<t£, 7-/>7Kl/XO'f>^ l ^>hiiF I FO + 
[0054] ( 4 f ) BIBMHKD^tT fflSI 

s^bstg? -f - ju k * - f -r sasrosw-r 3 - * 

2 0 2 Ai^iJ-^-; F 8 0 2*^6©lEiiia*"C* 10 
^instruction request 8 0 8^^> 
d^K*a0iaiK2 1 3P»ia5<DF IFO+^-2 60^ 

(D&mm&m-^ 202c *£j£-rsoRy- f 2 0 2 b <t 
^^206, u^*dM 02 0 7©£rcc#j£-r*lg 

SfcCD instructio nff-^8 0 l#SW6*iTt» 
I/, ^©«2l7ciaffi»aatc*tj£T*— ^ i n s t r u 

c t i onm^zmtRirrmm-rZo cco^r^- k«« 

-ra*>%. Sl»S2 0 5, — B$U^**2 0 6*fc 

& 0 #instructio nfi^8 Olttltf^h© 30 
[0055]il4 Cc*s(,>T. &mmffi2 0 3 £T 
B$U>?^^ 2 0 6i3cfcO'U^^^ I 02 0 7 0§^£D§ 

A#J8«:»l£LT\ *<^a*wic#j£*4^^:a-- 

#(Dfi$£CD instructio Oli, frtl 

-efiCD instruction ff-^8 0 1 ^SffjETS^ 
ffi»»©ffl*«i<OSL*CC**fiF«^^2r F 8 0 2#R 

fl/ca»©^f*«3.- F 8 0 2 ©Htftt*. 9>f7K 40 

[0056] «^«f«i^ 7 F 8 0 2<Drt8P4f j££B 1 
5CC^rT 0 instructio nff^f 8 0 1 «5fcfC2 
^fcBBttM*^ ^ - y 2 0 2 -CifiSS ti/cm-^r* 0 , 
tlLtL>4^fi«|ai9 F 8 0 2<flM%?&Bj&7t 

[0057] instruction request 
8 0 8 fcttMtftaU- 7 h 8 0 2 *>e>S3«M* y 
2 0 2^a>f r -^(BSa*-C*»), HfWM**^-^ 50 
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0 2rtcoy- F-COR^S^<b^n. ^HiL|5ISS2 13 

ft£„ data-i nff-^8 0 3 ttBrSD^-Snli, W 

^eaU-r^o d a t a- i nfi-^8 0 3(C3BfO(r^-» 
&&mLtcC±&d ata-in-val i dfl^8 0 
5^^atCtt*C<kT?7n3*iSo HStCv data-o 
u ti#8 0 4ttCiiljfe^<Of s -*e3iai-C*0 fc da 
t a - i n ff^-8 0 3 £f§J«tt: 3 2 y hm<Dfe&mM 
Zti&o data-outffi^8 04<?)Witt(idat 
a-out-val i 0 8 lc£-?X9jk£ ft,Z> a 

y F 8 0 2<OS*mttaa« i n s t r u 
c t i o nff-^8 0 ltflt&to* -T&to^f 5 - *<E2ia*!# 
g&f8H*#ffarf d a t a - i nft-^8 0 3 

©rtigSrda t a-ou t ff-^8 0 4 &ttti^-r& C «b r 

[0058] <fc 9*#WCCJ^§a<D*(fflW«KiSWJ»aBS 
8 0 fE>S«WS8S8 0 7(DS»<b{Rtt 

(MSI 1 6tC7nLfc|sIISia*5<fcO*f + - KOiiOt? 

7^80 0 0 iy-h8 0 02(Da*J 

j;c>7'>f so o i <by- f 8 o o 3 ft-en i 

nstruction fi 80 1 idat a - i n — v 
a 1 i dff#8 0 5*«H i g h CCfcofcKSB* d a t a 
- o u t - v a 1 i dfl-*! 8 0 6 &H i sr h "C 
fiHS-TS. y-F8 0 04W±ia2-3©fi-^3&stfc«:H 

1 ghtcttofct^*8tttiU 7-^8 0 0 5O#3B* 

i -^-f ^ii/orasJteS^-So c©7^8oo5©a* 

(*data-out-va 1 i dft^8 0 6, i n s t 
ruction request 8 0 8 <h LXMtlZ tl 
Z> 0 instructio n{f#8 0 1 ifimS$rC#>Z>$k 
^T, C<D^nm^ y F 8 0 2 ttEStTc^e©? 5 --* 
Srfifort^ftfiTftO. ^CCCd a t a - i n|^8 0 

tSttttf-¥*fi«|-rSStt-Cd a ta-ou tff804 
5^60— ^-^iSrW^-rio H 1 4tcR0. data- 
i nl^8 0 3 fccfcO'd ata-in-val i df^ 
8 0 5K(hJ — 7k¥&m.t<C$>x>$i<$'&U3-~ y h 8 0 2 K 

[0059] ^^«»?^<o*tf »j»*a*:tt«ciea-r 

^(c. 2t4»7^«c*ti£l/'rc>S. HI 

7©±j&tCH^ft:««9 0 0»HR^*'J 2 0KC 
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ccwi&f s. o i ©Tecffi^en/tH i «c*>i:rs 

3WS2 0 5-1^X2 I 02 0 7«C*fJELT*5*K IB 

*r*fj£li8»*7ROrt»*o ft*su^^ I O 2 0 7 ti 

2 0 7*H£(C#«ETS. S/c. ##SW©JSffia>&— BSU 
^X#2 0 6(DSllSffif^iUyX5?7 7 >fJH0 7 

J; ~> r — B# u X £ p X £ 7 s - £ CD fcJJW ffi £ * i 

[0 06 0] mmfit^te instruction (i^8 
0 1 *sS©i»^Cctt/c/i:tCc«iS9 0 0 9 0 1 20 

©*4M58^-* h 8 02-vRi£3*iS. -rtttot. ■ 

K^<DHtf«iai 7©tKJB35pe>fc/c-6tcia i scotKss 

I 02 0 7 &*S«iU k^^ 7 ^H0 7 
«fp0, r6. f P 2<Dtm^) ^-ZZUfrtti 
US?** I O (Dtti^^9 0 2±K«A«^0<D1&<£# 

fUSorfcO (Hi 8> , u^x^io^iri/^ 

*7WJH 0 7<DrtS^ft#«8 0 3tCU*S^4 30 

^f-^^o, ccr-ff^8 o 

3tt#^f¥«a^^ h802(Ddata-i nff-^8 0 

^^^^ 7h8 0 2^-^tc^e>n^o 

WAK. ASP^OCCctoT r 6 (U^X^6#) CD 

il f d (ffft/JMB^g^-^oa- K) £§IS£ 40 
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